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(57)Abstract: 

PROBLEM TO BE SOLVED: To surely produce a liquid crystal display panel which can cope with a primary adhesion method 
by a sheet heat press can be applied and which maintains high sealing reliability is secured in a high temperature 
environment. 

SOLUTION: The sealing material for a liquid crystal display cell frame is a single-liquid sealing material having the features 
that a hardened film having 100 fJL m thickness of the sealing material for a liquid crystal display cell shows <30 g/m2 24 
horse of 60° C moisture permeation which represents the amount of water vapor permeating the film in a 60° C and 95% 
relative humidity environment for 24 hours. 
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U ^Jkxx^Wb^Sfcte^S^y ^U v-S^kc 

6ns„ 

[ooii] <^tgttx#^->tfsg>#w^i±x^ 

^«flgt LT«. a# l £Hf 4" tra»¥^ 2-6 f@«x 
#*vX£WTSx#*->$Sg7?$>S7$*, *^0J©xS 

«^s$b^^«gffl-e^n«-enj^±©x^+->s^w 

*». ^ffi&#M»yu->v;kc-±JHb^#K h'J7i/ 
-JW^tf^U v-S^kx^5SWb£#i, a-T Kn+;> 
m&ffitf U v-i^i/x-^Mb^^ i^/;k>y — ;ps»* 
ffi^u v->*;kx-^;wb£#u mmm^m^') ->v;kx 
xrMt^m. ^mm&mw ^"jjvx.t.t-m^®. 

^ffi^u ->^;px-T-^xx5=-;Ht:^, mm&&m>f 

VM\&®. yX^-yZM&mW ->v;kx-±;Hb-& 
6 £W©^Wffi*4x#* ->$l!gT? feffl v i s c £ s 

[0012] (.mmrn^mtf*) ->>^x-±;Hb^) 
#U7JMfk>y'U 3-;i/^x«#fi5T^n- 

^e>ns*U7;Mri/>^up-;MS<i:bT«, m« 

|/>i"j3-;K #'Jl?|/>ifij3- Jk tfPfcfU> 

y*yp-;k ->*tfptfi/>^u=i-;k FUkPk^> 
^ ij p-;k ^ijtoifkv^ja <=> ft 
So £j£Kffl^e>*l£#Hiffi7;ka— JHItLTH 

[0013] mwm&m# u ^j^-j-Mts®) 
nx-ii* ^mmtt-imizx.v? wit f u >£cdje 

y— juf, fx^xy— jkAD^*^f sn-s. 

[0 0 14] (HiJ7i/-;H^l^ l JyyM-f 
Mt^®) 011*. tf, h'J7i/-JMiiiWD;ptt J 
U >£©SJST*#6ftfc F U 7i7-M^fl^U >y 

;kx— ±;wt^*n&**tf &n*. siKJcffl^sns 

7x y-;i/ii: LTU h 'J 7i 7-;^^ >, h'J7i 
y -;kx^ tf £ ft -5. 
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[0015] (/w FD+y>s#«^ , j>->*;kx-5 i 

Mk&®) 0fl*Ji, /vf FP*y >£Xk°?PJl/k FU 

><t<DSF£m#<=>ftfcyw pat; >s^ffi^u ->->';p 
x-±;wb^t?j^tf6fts. 
[0016] (kvOkw— )vm&mif*) S^JH— ■ r 

Mt^®) mZ-lt* \sV)Vis/— ;k>xtfi7PjPk FU 
> £ ©gjtn?» £ n& I' i/Vk> y — ;n!4HB^ U v ->*;u 
x-5\> Wb£4M?a«isif 6 fts . 

[0017] (m$tite&m?V Zs*J)Vx.7.<rMk£®) 

mxtt. 7"5?t;>««T«3ftsn*igj»ais?*;i/jp>Bi 

*si?)\sx.7> ; rMk£®mmtf*>nz>o 
[ooi8] ->v;kxx^;Mb^) 

0ij*.«, ^#^#;ktf>g?<!:Xk^p;!/k FU >£<Z) 
Kfln?» &ftfc#*»j*tt^ «J ->^JkXXxJKb-&#I^ 

a^f6fts. Efcfcfflv>&ft*^*8ie5'#;i'#>»£ 

LTttfllAM:, -fV7^E fk7^J*, kP*U 
•y F^fA^f 6ns. 

[0019] mmmximmm^m^u ->s?;kx~r- 

;kxXT-;Ht-&<^) k h'a+y^Jl/^ >mt^® ii x 

)vx.—^)vx.xj-Mt^®m^mi 6 ns. 
[0020] mmx&mtf'j ^^)vx.-j-m^®) 

Mk&®m^imzn%mm&&m?*)i'V)vx.-T)v 
it&®mtfimi*>nz>. 

[0021] (imm&m#v v-v^kr s >^^> en 

*fi, Jl«UX5 i U>^75><ST«3iSn*IBIJ!f«>?7 
5>txki7p;Uk FU >i©BBT»6ft&ISIM)i* 

[0 0 2 2] 03r#»E*ffi^ U ->^;kT 5 Mb^») 09 
y7S/y7i-W^>, 7-.UX y^^-> 

y i/>^T5>^-e-f^$ns^€ : ^^y5>£xk^ 
pjuk f y >£©sjSTf#6n^#jK#«^u s^sw 

T5 Mb^^A^tf 6tlS. 
[0 0 2 3] (ty>K >M&ffi#V ->Z?M£&®) 
«Atf. ky> h-T >7i6^iC^<Z)^^:£Xk^ PJI/ 
k F U >i©SJST#6n7c:k^> F-f >M#ffi^'J > 

s?;wt^iWf39«*»f 6ns„ 

[0 0 2 4] (/#7<y7i^«y' l J S/S?;UX— f JHb 
flIAtf. 7i7-JK ^k>/-;k ±7 1 — 
T^$ns5¥#»6T;PP-;U^i:*^ATJU±k Kt 

^e.0|i»$nsy#7^^«sg£xe^p;i/k fu >t 
oKJ6T» 6 nfc y # 5 -y f S^lffiy'y v ->';ux-^;u 
fb^^j&^tf 6ns. 

[0 0 2 5] (I#*yftyl>l^) x# 

* ->^b# u -79 ->*x >, x#^ -><b# u -f y u >mtfi 
mf 6ns. 

[0 0 2 6] [ (2) 5»flHt*«KEttXj|«+->»bW]* 
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umtE^.^^-ymitm (2) sox:u±(Dum 

mitm (2) \%*mmm&n^ j t)\'mi'-)\>Wi&.fom 
j^±Tx^*->^ig (1) (Dmitms&ft-e&r)^ mm 

$?i;L<, ££3 OM%OT£-T-5;i<h;^TSfcSJ©* 

v*7 5 Ffttf 2 iSfy b F 7 ->* y Fft;-& 

U *X-r-;WIS^», IBiR5SXtt##»i5?73 >iIX 

©7^ h#£&tt-t©gfflB|JIW*:, 75 >it&mt~J 
■i y 5/7:*— hfc^£©ttM*£fctt*©3Ete«i» 

mm, =7vit**ym—T^>^>-?uv>77„ bx 

;px-^;i/^D y 5? tj;u# >«Mfc£», »«£7 U ;px 
-^7J^j^*K*9SilW*. *yS>. 5^7^-3 >, 

is*y7 s > £ xx^©# tf s n 

tk*-t. <2«aa»^tH5s?t ! fl:d*> (2^a®? 

ykKyyhMt^) «A.tf, 7yf>^ytK7y 
F\ ■irA-»Sykl i 7>'K, 7€7-fyKv?tK7^ 
F\ r*>-|ytF7yF, Kr*>^Sy*kF7y 
K*fftjSSn5R«»6-2 0©«E&T*£ft*iafll 
KflSK#»tf*Sfc* 2fiMyf Fy>> FS, *U-f > 
b F => v "Wt««aft««aHS 6-20 'Olfttf 

«s n*^«aftjgfls»'fS'»^ s 2 mmmv b f 5 
2 ia*s?->* kH7->*hm A-g>ty>K 

T£S?b K7y*H^«Sttj*2>„ ttKUFSLl^fcOi: 

LT, 2-2 o©«E»-pasns«afpiiasK# 

*a^/*fctt^filDIIBJI6BMf Sfe* 2 b 
F 5 v F £ fc«A* >J > b ^> F -f >#te£ WT -5 S> b F 

[0027] <-t 3 y v-)vmmw>mx.\3.. 2-^ 



[0028] <-< 3 yv~-Mt^¥o^mm^mti JU# 
>m£<D$g»>m?Ltf. 1 ->7yif;i/-2 -*^)V 

-f 3£V— ;i/h'J^UT— F^l -y7yifJl'-2- 

x^;p- 4 - * ssjih- 3 f y ^ u h«w«js 

[0029] <^mM7*))iy--TMt&m>mz.\z 
1 , 6-^7 1 — ;p©7 y ;i/x-T-jwt£W¥a»#tf 

[0 0 3 0] <SgS^X«7?#^v 5 73><i:XX7 : -;P© 

ffl^^sg«^v73 >txx^^©f*inffi^ttt, m 

^^73 >Sfctt7?S^> ? 73 >© 1 ^l/^Sfcfct 

7 i ;i/©»^e.a«ti-5'>^:< it 1 8$&tt-*©iS'&*i 
so. 75~i. 2 ; E;ua»#*na*ig-a-$-ti-T#^nfc 

*>©-Z?&3. 

[0 0 3 1] (BgS^X«7f WJ7 3 » 

KtmZ-tZ, #JxJ£. b'X (757y^D^y;i/) ;* 
37 >, 'fV7^-P>y75X +->U L/>y7S>. 

3, 9-b'X (3-73/7 : Db;W -2, 4, 8, 1 
0-T7mxkD [5, 5] '7>T J -fe>, b'X (7 

s/>tf;W ^i7D/\+-y->, bx (7$y^f;W b 

->57P [2, 2, 1] 'V7~*>. i>7yx^;Ht^ttBg 

[0 0 3 2] £ns©fl:^©3-&»»fcm«Tlc* 
T. b'X (73y->i7nA.^jy;u) ^37><hbT«. 

4, 4' -b'X (7?yyi'nA+yJW 2, 
4' -b'X (73/->57P / \=^->;i/) ^37>. 2, 2' 
-b'X (73y->i7P^->;i/) * 9 

SfSLH. bX (7S/y7D^yjl/) ^^><hLT 
«#(C4, 4' -bX (73/vi7D/\^->;l/) ^i7> 
*5ffSLH. 3r->U l/>y75>l;tto-+yU l/>i^ 
7S>tm-+y'J l/>y75>tp-+y'J l/>y7 

TS^AJ. m-^->'J U>v7 3>^!(ttCiffSLt>. b* 
X (73 ->^n/\+-y->(3ttl, 2-b*X 

(73 ~>^a^\^>tl, 3-b*X (73 

; *=f-M ^a^if>ti, 4-bx (7sy/f 

ttjg^*T*oT^^*«. 1, 3-b*X (7S7^f 

;w i'jfn^u-^wjcjfsutJ. bx (7$y/f 
M b->^7D [2, 2, i] /\7 f ^>ittgij« : y;u# 

;i/7^>>?73>t : bll?«n, 2, 5-bX (75/^f 
;W b-><7D [2, 2, 1] /\^> (gij^ ; 2, 5- 
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)V) t*->^D [2, 2, 1] (B'J£ ; 2, 6- 

c«fx (7^y/f;w t*->^p [2, 2, i] 
^ > £ mn^m i/^ut^i^, £ -> r y x?;p 

75 >it&® h V ->7 ±- h <h OttJ&nft: 
^©Jg3S5£v75>g^#*>»II;L^o KATlC^-n^O 
gf^tco ^Ts¥ l> < mWT So 

[0033] (->Tyx?;Hb^ttSg^>?T5» -> 
7 y ■s.=5-M\M.mrn^ i JT s > t«> iggt^T 5 > 

t7i"JD - hU^i©#»0^^j©»Ta&O, iMg 
SiSvT = > 1 WmmiZttl,?? 'J D- h *))V2*:)\/ 
JWl*U $?£L<«0. 0 1-1. 5 ^;KZ)$gffll*n?, # 
tZ$f*L<«0. 2 5~l^;P£tt*QLT#Stlfcfe& 

WiVT 5 > £ LT«WtC|&S«&t,^ ii^MiZliO f X 
(75/y^n^y;l') *^>. <y7*P>y7S 
>. ^->Ul^>^T5>. 3, 9-fX (3-7$7 7* 
DWW -2, 4, 8, 10-f7^tXtfn [5, 
5] ^>7 : -tr>, fx (TSy^^JW s^p^U- 
t*x (7$y/w) e->?D [2, 2, 1] 

[0 0 3 4] ^Tyx^Hk^ttlt^^TSXDiO 
Jt^J&t&J tLT y77 x^JHt^tt 4 , 
4' -t'X (75y>'i'P'\+->iW y^x ->7VX 

?;Hb^tt2, 4* -fx (7$y->i'P / \+yJi') y 
^Tyx?;Mb^tt2, 2' -fx (ts/->^ 

p^\*->;U) y^>> y7yxfJMtttti , V7 ; )-n> 
■/75X y77XfJl,«tto-*yU l/>y75 
>. ->Tyx?;Wb^t4m-^>"J l/>y7SX ~>T 
yx^Mb^lp-^U l/>y7S>, ^yifJl' 
«I43, 9-fX (3-7577otfJW -2, 4, 
8, 10-T7*mt:D [5, 5] ^>x-fe>» ^ 
7yifJMbfttl, 2 -fx (75 7/f;W ->^n 
'\*-fr>, ->Tyx?;Mk^tti, 3- fx (75 yy 
?;u) vi7P^\^>. ^T/x^-JMfcEHti, 4-f 
x (75 7 7fJW ^D^-tf-x ->T/x?;wt:^ 
•142, 5 -fX (T=//?;l/) f->y*P [2, 2, 
1] ^7 P ^>, '>Tyx?;Kb^tt2, 6 -fX (75 
yy?;p) f->i7D [2, 2, i] ^^>^tfe»n 

lt«y7yx5 1 ;Wttttt'X (7S//f;W f->? 
P [2, 2, 1] ^T^^tf 5>nS. 
[0 0 3 5] K5^y'-;W[;^£x#*->«?J]g<h© 

hfcWLfcitto&vkmmm ^wizm^z-t 5 

^/-Mk^iX^vfitfflgtCDTy^ h^iLTtt 



#T#So -< Mt^m ismm hV>7? 

2-3 8 2 8^mH«^£nT^S13S&. #W^x# 
-T5^7-;Wfc-S*<t. mlS2#^igx# 

i#+yft^ft+oiii5+yl^ 5^/-;Mfc£rt)<z> 
»f(Wt*s (0. 8 : 1) ~ (2. 2:1) ©|gfflT$> 
570~15 0'CO|^{k^ta«^^T#ffi'f4x^+->?S 

^^Jffl^^j*ai*s. #fSHg 54-1232 

SfcHKtt, #1108 5 6 - 1 2 7 6 2 5-Sf&?glClS 
^snT^s^ftXTt^^mflgi-f 5 ^/-;Mfc-£r^£ 

i±mz # u 7j^x;i/7 x y -Mt&m t 
^Tt£&m&&x.TS*i/m\mm.jmtf. ££#nw 
8-7356 7 n'£mizmm2tiT^z>mts.^#*is® 

SltS® (-f S.^/-Mt^®^W .hGPCfCcfcS 
^'JXfl/>iIOf^fI)552 000~10000 
<D 7 x. y -)l - &)\< A t F»JB £ © <=> ft 

So ^$^/-Mt'&y>t3:#3r~>®mt<D7y? h#: 
CO^tt^l^CDft^JtLTa, BJ^7 0~1 5 Or 

(#UT5Mb^tX^->^Igt©T^ 7}t 
VTS.><{t&%0tX.#*i/Wm£<D7¥? hfctVT 

>ft^ t x#* ->msg i e. mm $ ns 

^$nSo cfcD< *#:^JiLTtt^JA«#M¥8- 1 
2 8 5 5^$ST^$nT^S«ftX^->1^flgtjnU 

75 >£<DmnRfomzmi±*.M&& 2 «wji*ts^ 
^^sis$-&T#e»ns{g?as^tto?'tffittx#^ri/ 
^bSJ^tfsns. s?tt*^**2fiJ^±^rs^-& 
^tLTttxxy-jn»Sg> #uxxy-;n^Sg, #u 

[0036] {T^y^mtv-ivisy-r-v^m 
t<nmm^r^$.^<nw!mmm 75 >{t^iyw 

1 ~^2i75 Mtpfty'fVy7t- h<h?:SlSc? 
LTtt^Jx.«> #i¥3- 2 9 6 5 2 5^fgTS3*$ 

nti^ift, n, N-vTJ^;wT5yyju+;u7 5 

><h. SILT'S >t. -/<yy7t- hii^jtJD^S^^ 
•t±TftSS?§#:^KWJ^m*So £7c. #IB¥3-7 

073 6^«-e^$nT^s#ft. i>:^6 o'ck* 
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JSlHtUBift • Fgfp« r7y+a7-FXR- 1 0 0 
0, RFXR- 1 0 3 0J ^TtraS^nTfeO. 

[0 0 3 7] t (3) MttJtft^*%91TfflV>«ttll 
K*;P->^A. Ki-7^->fA. l»/tiJ9A, ASK 

hmm*, m&-9>* mk7)is.-v& (tji/5±) . 
*tr sns. 6 3 2. 8 nmjftfiou— y-jss^aa 

^ggfCct 0*fefc«»SP«tt^±© 9 9 2SKtt?£ffl[ 
*i5iimfilTI:*5t)©*W*l/<, Sfcfi»iP«ft« 

o 5~i tim<onmt-t^mnfi^f>tff^iy^. — jrwk: 
itmm-hammm±<D 9 9 5 u m«T-e 

TN£££tt*t--Jllftl±l/ffSLV>. #58"JII©ttft*3irfe 
;^->-M«*Tii*iIS^J (3) ©#*«£• 

tLT5~22. 5aa%-e&&. saa^armx 
»tt**^s«i^c*s. 22. 5aa%«±i?a& 

•5 i:fiJ««OjftaM4*J^W, U ->EPfi5iJ9f ©#X U 
XttTVX^>t>— !§£9£#frr3fr£T"&So 5~ 
2 0llXO«liWSb<. 5~1 5fi**©«H*« 
»fcSf£Llr>. JNMIItasKffl (3) «x#*->«f 

St (1) 1»y7>*-yyU>^] (6) K^^hftrT 
4Ct*«SFSlH. y77hfttt««SI (3) ©- 

^M5c*SiJ (3) ©1 0 0Mra3fcDx#*54MS 
UK ->7>*yyU>^S"J (6) Ot»fn*»XW3R 

CO 0 3 8] [ (4) ^A«#'JT-»1^]*»HJ©^ 

■fftotlST'o r s i n a 1 Braid An a 1 y z 
e r («T#(3TBAtO¥^„ ) 

ftlt-W&l-V^m.TW)* 5 (jmKT©^«# 'J V 
-WS^ (4) (J^T©IB«Ttt¥(C^A^/^'Jv-m 
STtll&SSW**. ) 4 1~10ll%MSt?)» 
*«JFFH-C*S. — ifcBKP ©¥*3j^Stt 0 . 0 1 ~ 5 # 
mAWSL<. 0. 0 5~2 utm^OffSL^. tfll 



[0 0 3 9] mz, ^AttdfjT-Wtt^ (4) &ftH 
**-fe^fflS/-;U«fflj««+Ki5«>*SM^T 3~8li 

So «rK»SLt» (4) tLTtt. -3 0W®*ft 

jiHfifl[*Rf6-€-o— ^cia^a** o . o i ~ 3 u momm 

n, Hic#£L<tt^© (4) a*siMJHt=fAti^-e*s 
»a«av>. ^nsozfAttJpuv-ttiK^adtjbafflA 

*« 0 *C^Tlr*n«ft(c^©«T©zfA«# 'J v-£ 
aiMttfflT**. ^J^«Ti7U;i/rfA^©=fA«# 

rfA5S©r*A#c#'JV-. tl/7 -r >^A^A##U 
^UxX^Pd-A^rfA^^U-^-. Cl/*>zf 
AI^A^'JT- «^krfA^x#+->StSJtST 

[0 0 4 0] <Ti"J;P=fA^CD=fA«7p'JV-^fe^ 
>T^7 u ;p=f A»®=f A«#U vHKK^JWfrW&fll 

sfc. xjt?*->#re*T7*y^**>' , 7— * 

V U jUrf A# U tWSEa, x#*^BHB 

*K«A*fcttirFUT. U H£j£3i]£fc 

«^'57' hfc^tirtT^ U;UrfA«fe^S:X^^->»ig 

[0 0 4 1] <->U3>^A*©=fAtt#UT-«ia j F 
>->'J n >rfA»©=f A«#U v-«K[tP©^«)^ 

tbTH Witt, U 3 >=/AfftS J f*ffliri 

S7jfe. £fc, x^^^WBUcxa^^^ALT^-© 

A-r Ko>?a:>>''ja>t^tt^ma^^-&T^«.« 
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[0 0 4 2] <rta^X>=fA«©=fAtt#UV-afi 
^>#«S*X>=fAJR©=f A##'J 
^JiLT«, 05*. tf. 1, 3-^yI>, 1.3- 
"*>^5?X>, -f\Z^U>. 1, 3 -'S+fylX ^ 

T«^^X>tT^UD-N'JJWt *Ssii 

7? u a - h v)ut<D&m&#m&&%o 

[0 0 4 3] <^-U7^>rfA*^A^Jj?'JV-^«[^ 
>^-l/7^ >zfA*^A«#«J^ , -«K J P<0*ffWft:« 

7>r >^A77-y^X^©^TmflK£nT^5#l£A^ 

[0 0 4 4] <#Ux^5 t ;i/=fA*=fAtt#UV-«ia 
T>jJ?UxXT-;U^A*rfA^'Jv-»^t«/J?>J 

v-#*&ic# u xx t^hs^^s nxus =f a«# 

;k #U7ntfl/>^'j3-;P 1 # U 77l/>yj 3— 

#TIC 7 7V-f>S, n/N^m^ 

n/i{&IML6#UxX7JMtfjIg, Sfe, tufe2i&SiS?© 

[0 0 4 5] <<7U^>=fA*=fA«#UT-|»ia ; ?> 
•7 V* >d , A^r/At>c# 'J -^-Wet? ttt^Atft* U V 

*M8ttfcV>. ^#«fc£U*>:*A©«£$Stf*l«, M 
;k *U7ntfi/>i/ij3-jK #U77U> 

y u 3-;ks^ zmtenrofc < 1. 1> 1 a^e.^*-^ 
-;^^<h. &gtcj&DTMJ:*--;HiLt©^ffi7;io 

K -fV7;tP>y-l'yy7t-h, h 'J U>>?-f y-> 
77- K y7i^M^>y-fyy7t-h, 7;M* 



-f y ^77- h-fb-g-^l £ *f1UB $ -tm# <=> ns rf A#* 

y75>, M#Utl/7^>y75>, #U7ntfU 
>^U a-;i/i?7 5 ><s* s«tfn;fc<l>fc < *> i ffl© 
SIy75>^i. j^MtCrtJUT h U75>tt±©# 
ffi75Mt^©*#T(C '\*>!J-*5 t l/>SMV ->7 
7- K -fV7*n>y^Vy7t-K h'JU>SM 
y->77— K y , 7ir)M5'>y'fVy7t-h 1 7 

[0 0 4 6] <«^krf ASfl^W^fcr/ Atfc^fc LT 
:*ly:7^>^, /^'JlXfM, >7l/7>^©28 
•J fcttn 7-> x;ktf U v-, U v-<SA» 

[0047] <x#^->»<hsj£;-r^>w^«^*-r^^ 
a«# <j v->x#+->» fcs«rsw«as*wr * =f 

3>». *^i7x>^, ^-^7'^>^> ^UXX^JP 
"7ly^>»0^{cx^->»i:SJiSf 

tRjSf s«ffia£*^rr*^A«#'jv-Ttt» x#+ 

d , A«^uv-4'Jc I sje)^a»#j-&To. i~2 5aa 
%T$5ut*WiL^. x#*->»a:si6ra'Sfli» 

TffSl/^. X#+i>a<i:SJSL5^W^*tLTtt. 
«Atf, y>;kft7bS, 7571, -T37S. 77;U#^ 

->;i/*. mmymm. x^^->», tKa+y;n^ 

'>^C<«t : bia$:0. 0 1~2 511W*L<, 

o. i — i omm%m>A2nT^2>$><£>ffBHzft£L 

*»Ate. i^iffl^a^Afe. JAtttt^&j^is-rs^u 
-7-^5-7' ha-grrsTjffi^^-rnwTjffiTfcck^o 

l=jgJ-5>a:m«a*E««AHi3fc*OTflF*bt». 

(1) *t««Xtt«ttXJi«*i/*'gr*rT**&KttrfA 
«#'JVHBfif (4) 3&*X#+->»|g (1) flc^ 



isse^ (4) ^x#+->i»)!g (i) tmmzy?? hv 

[0 04 8] C ( 5 ) iftst^LStf U ] *mA<D 

it*7?V)l7$<J v-m&T (5) (£TF¥Ki«iiM 

*UT-»iTtii¥^*75^So ) so. i~9. 5 a 

mi&Tmzo. oi-umciiitn^wsL 
<> o. 2~o. 5 um<Dmmt-rz>z\tt>m*>ft£.i< 

V>„ SSft'fb^T^U^UV-^S^ibTO. Ill 

ma?a©^^^t-s«i^{c*.^o 9. 5a» 

9 »J U vHftKfftt* »J v-*«jfi-T*|R»c9l!«tt 
^/T— Sr^/V— "ffCO. l~5Oll%0ffii. 
«FSL<«1~1 0S4%©^H, «fc»SL.<«l~ 

i o goiftttfl^tfyv— fwa^ss 0 gO/fMJl' 
e h-;w«H4»fc#«L. 2 5*c i &Nit&»icaijfi. 

(%) = mmm/i og) xioott 

ffSK, 8 0~9 5XT**»C»SUlri. ffitttbSi 
»tl»»T9~l l©«EHK:*<&"b<0^»Sb< 9. 3 

~io. 5©ffiB»- ; fir5 j &<Da*SK$?£L^. fl&4Wfc;.£ 

7# ij «J v-WKff ©IMfrMfcfcl i LIS. t*J;t 

«, o. i~5 oiiJ^o^ittty?-^!^^* 

C0|@HT*J#'=># U * * 7 £ 'J J«/fJHXr;^ U V 

■*©ss*Mb&7'* yji^uv-i&tiH* 

WU 6 0-15 OTCOWkjftilieS^-t-©-*®^ 
75*0. 0 1 — 3 um<D%ffliZ$>2>&&&l / \ 
[0 0 4 9] *»W©*ft«w-fe;Uffl^— Jl/ 



#112001-100224 

it5*ML£7^U;i^U^HMi? (5) £#*«]£«£■ 
(5) *»->x;HB*»J5RbT**titoi0* (4) t 

(5) ©37->xjpffl*&«fM t i tr****€rtrr 

fiS&T (5) *n7Hil. rfAW^UvHSfcK^ 
(4) $yiMSi:t5n7yx«^ftf2$ffl 

[0 0 5 0] 3 7ffitLTJAtt#'J-7-tfif (4) 
Sn7->xJI/^tt^»i^ 1TB, =17 : ->x 
;i/©a*it^ (1:0. 3) — (1 : 2) <D$L\8Uz$>& 
t©37yi;Hii5l:WJ ^-ttK^ i 

*>F-3 5 1J atSSfcA^ffi*, ffSKftfflffl* 

[0051] < (6) ^ ^ -y 7 u > ifm>*&m \Z 
ffl->- ;Wffi^4>»co. i~3li%o^it^ 

ntfJWfJl/ylh+yyyX r U yK+y^D 
bfJl/ h l Jlh+y->7>, r - 7 5 J 7"p tf ;* 
^^yy7>, r-757 7otf;i/NU7 h=^->~>5 

x r-73y7Ptf;i/^5 L ;uv7 h+->->7>, r- 
75y7"ptf;uhuy h^->->7>. N-7s;ifjp 

-r— f 5/7*ntf;MfJPy^ h+i>->7>, N- 
75 y If JP- r -'f i / h U ^ h*yy7 
>, N-75yif;P-r- 1"57 7Dtf;PhU^ h 
+ ->ix^> N N-7xXjU-r-73/7nkMUMJ 
7h+->->7>. N-7xx;P-r-73/7 p Pfcf;i/ 
hijlh+yy7>« N-7x^-r-7S;7"D 
t;Mf;^h + y->7X N-7x=J|/-T-7 

sy 7d ejuyfjuv'x h+->->^>, T-/JW7"h 
^Dtji/y^ju^y h^->->^>. r-73y 7ntf;P 

^h*yy7>, r-yM7"h7'Dt:^hU/h + y 
>7>. — Y-Zfu&l*^ JI/^xh+^i/7 

>. t— f v->77 v -hyptf;n- , Jxh+->->^>^ 



(12) 
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[0 0 5 2] < (7) Vy>7X>*m\Q>WL&iiK±.)V 
mis-Mtffl.!$.mZ. VyZZ (7) $0. l~5li 

x^o. imm%izMfz££wm.i8.y>)T°te6 o~8 s-c, 
fg*ts«9 5 %w±oi^fi^s^T-e^©wt#i©a 

lg^3 0g/m 2 , 2 4P#r B 1^eA-S>M[^IC*0, Sft 
Mfe fi:Si«IIS^-tr;i'£5i«tti*& t,iM|6] fir $> £ tp, 6 

# $ n&m is-)imm& s < tzzm&nz$> e. 

[0 0 5 3] #S£H©jKfi^-fe;Uffl->— ;U»fflJ««T 
(7) *l~3S«Xfr*^t*»MIC»* 
<7<yi7X (7) tUTtt«fKIB5ttt3&:<V^no 

fc, aWfcW7 CCJBLkl 5 CCOTOyy^XiWSL 
<. A)WWy?7. V-f ^P^UX^U>y>y^ 
X, 7-f7->t-hn^7ya7yi'X, a5tt7^y-> 

(7) fit, *5!w©^a^-feji'ffl->-;i'**ffl^4', 

&£t7®¥J9&tf&f& 0 . 0 1 ~ 5 «m©S@Bfir&£ 
Ct^Jf^b<, 0. 0 1~3 nm<D®.W\Z$>Z>Z.t.tf 
MKffSLH. ^T{C7-y^X (7) ©«fcr)ft#W&fc| 

X) *;^A*"7^^X, 

X, tt>fU7 r 77?X, *D<^ y— >"7-y^X^ 

*^tfe.ns. (tt«j*^«S7y^x) w^.fif. 

CHfa^y^X) #Jx.fif, /177^>77^X, V-f 
^D^UX^'J^y^X^WtfStl*. (^jSfiMb 
/Mi^-y^X) #J*_fi£, 7>C7yt-ha7 , 7ya7 

#U ynt!l/>77!?XR^©^^* 
tf"&n*. (^ft^y v*X) WiLfi. ift9y^7, =6 
>*>*7ytr7» mte&V y {/ tttifimtf €. *iS„ (* 
3Wb7y*X) 09*.fij:. Xr7U>S7SH7 7^^ 

[0054] [ (8) wk(EJiati*5Swo«*ai*'fe;p 

JBS/-;i4Hflj£4»fili&BK:jEi;T. SSftflEitSiJ (8) © 
0. l~5li%$ttSt5ui!j«Tt5. 0. lfi 

«X»C»fc&^*tefi*»ffl*XJl?*^W<fb»| (2) 



(2) #*K«J*#£l,T»#U*r<fcS«faK:&.6 
-t©Rfl2ffiJlJW (8) tltliifittx* 
* s sWm (2) <h*(c«ffl^fflT^.*Tftffi14x^^ 

x.fif, 3-p-7DD7xrjH, 

p-7i^-y (i, i --^^mao m-ztt&z 
nzmmmmft. n-->t/x^;i— 2*3mm-s^ 

V— ;K>N— : /7/IfJk- 2 -X^;i/- 4 -;*3=JM' 
i£> IB15*7'3>Sfcfit-€-CD*. e»SC75>Sfctt-t 

©itt, h u x y ^ 5 y ^ ^ 7 x j — )V^> s? Tit' 

by^n7>ft>^ftiSn^fW7S >fb-&% 
^.«*;u^>msfefi±^©ig> Batotfy 

[0055] [ o) *w7mvn>bu-)vm*m 

«W©^*y7 f mU3>hn— ;WW (9) tfit. i&fia? 
SJtS?©** y 3 ~ 7 Mm©*Ttt3t*»t3iEflHc 

r]>hp-ju^j o) fi*j6js^)t£;i;T«a^-fe;pffl-> 

-MJffl/fcti^fiiO. l~5ii%M$t5ii^T 
J?£L<fi±0. 5~2. 5ii%T*5. =firv 
ymLP>hn-J^J (9) ibTfii^J^-fif. X#*-> 
mm (l) XfiiE.ElcfEi;Tfliv>S»S!l (l 0) ts.£\z 

A9TM««i. rasn*v«, -y- 

p>hD-;PSiJ (9) ©«S^Kfti^©^J<hLTfi±, Mm 
tUbP>hn-JW*J (9) ibTIl iifttt©*U7 

[0 0 5 6] [ (10) ®ftn*fZW<»WL£k&m-t)imi<' 

5B«t> Xfci1!fiaTHfls<oxjj?*->«Hg (1) Sfflu 

t51»T?. Sfi^J (10) ^ffl^Tfc=fc^„ 
ffl*fit-t©BW»c«toT3il:)£J&*z:t**T?***«iS 

«a*5rt;^^— ji/*raj*»fi~2 5«m%© 

ipgHT^Wrs. -€-<0*«li:LTttXJi?*i/ttHi (1) 

1 0 0"CJ!i(±2 5 O'C*^©^, iOSf^L 
<B160~23 CCO^Hfir&SttteW^^SiJ^ 

man*. z.<Dz\ii\z£.io, ttm&femw&znz 



( 
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mm (io) amfcrnumtisTi*. ->^n^\ 

[0 0 5 7] [^©toiWEi&gKJ&DTMK. l^U 

[0058] m&&^)\>m^-)iim.imi<Dmwo 

(l)-#?4ncxtf*->S£¥m. 2«£U:jfoX/tf 

^->^iii. (2)^«i4^ffittx#^->wbsij. wmm 
n^mi (4) o-ctATo^k^ias^Jt^^co-^ 

(D^m* 5 m m£TFT&£ ^At£# U T-fKK^ . 

(5) 5 oiC{^©tK^^*#£*©— ;^P<o¥i% 
tfc^fca* 2 w m«TT*Si«tMtjGi7* U ;M* U v-Sft 
<6)S/5>*y:/U>#«. (7)"7y^X , 

ic^s i;t (8) mikmmis (» * -v v l n > h □ -;u 

[0 0 5 9] [«a«*Hr;pffl->-;ut«fljsfc»o«rit]aE 

KK5£tt£V*a*. BSSBflEW-fciS 2 5tMd5 1 - 1 
0 0 0 P a • s JD*gffl*WS L < , 5~500Pa-s 
©feffl* s J;0»SL<. 1 0 — 2 0 0 P a • s CD$&B/5* 

&Mxmmznx^\ 

[0060] ^tz.Bm^m.m<Du—^-m^m—t.t 
zmtti o®m<DXv&m.fr*>$itbztirci o r pmss 

*{g<h 1 mfeXVm&<Dm<D 1 r pmiffigfflcojt ( 1 0 
r pmMI/1 r pmft5*IB) T&£>fc£*l3^7 

mmzit, ftizfflmtmw. »*L<«i~3©^ffl 
[oo6i] m&Wfi-tJi<ommjjm*mftm<Dm£k 

)\>mmm<nm& 'ss—jmatauttz wm s fcra^ x ^ > 

X^ffrU 7 0~10 0tTl~2 0^1/+a7- 

fTofc^. ^CD*fSl££l 1 0~1 7 0*CTJ»ffili«ffl3 
U K*tSffi£ 3 - 7 m m©«HTi5KfcJP*K:»£H 

*r»j*to*^±«{b * *tss» is-)VT%mz \-mm\z 



ttfflftjJ«6 0"C~1 2 ccossb. $agn$ra£LT5~ 

ILK 1 2 0 < C£jg^£7^*i7-T&oT ! foBa?§ 

? >y ^ sisa^tf e> -s>o tare 

< , ^Jx «x * u — >wwmifrtm$. fc«x f x 

tbTttWKW#5J-r*t>©Ttta:H3&«. 43«t^l 1 0~ 
17 0t:T24~0. 5^fffii:LTaVi. Sfc, ^ffi^ 

jffsu-<«i io~i8 ott2~i ottmm&&'&. 
&zm&. mvmv. ?\&m&mfomrizwmt<tiftim 

T, ttfiyi/Xttl — try ht!to*o*^-rsti:«co 

[0062] msk^mTi£tc*m%w<DWi£km^m 

-)mfiLfflSL\ZWm3il£\i7 ! <t X'OXML, 7 0- 
10 0'Ctl~2 0^l'*i7-t. ^CD*^ 

«* 1 10-170 "CT'iEKMl- ^*f*«^ 3 - 

^-)vtimj&®X'M?Lzi£xmznftWi&&7fim : ?x& 
LxA<mzmmt^. mx.iZx.#*^®mii 

X#+ ->mil&ct# U ^*-;UWb»J*» 6)5:* 2 mm&zs 
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«. 0fl*.«. XA '/t^h (M Schadt) ty 

(W He 1 f r i ch) 
ILfcTNf (Twi s t ed Nematic)©! 
lif*SWJSTNS ( Supe r Twiste 
d Nema t i c ) ©JSJlJiH 1 . ^7—? 
(N A Clark) i^tf^xJl/ (S T Lag 
e rwa 1 1) KJ:Dtt«Sttfc!ftfMISttca*?. * 
fc*«th7>S?X^- (TFT) *#WRI3R»tfcffli 

Lv^jt Lx^tf e.n-5. 

CO 0 6 3] 

MOTH KTF, «*W*lfeKWKiO**W*»«IC- 

R5W«*« z. tuzmiz a nfc *>©-?«& t^o M^femco 
m^m^rMmm (use* «^T©jiDT*-5« 

[0 0 6 4] [Kittfffi] (Jfi , 3K5e)£ttttl»*il«*-feJl' 
0 0 8BS# 'J x*^ >«£§§»;: A 

SitUT<DS» &mp#©2 orifiKffi^ 1 o o tu 

-10t/3 0 H<ii8«ora*!i«ia©«<b*T*"r. 1 
TIH^OT. Sfc 1 1 ~ 5 0 %<DmtmT'&-otzm&$: 

ftm&femi^fflmn&ftT'amA-e. 50%^ 

«Wfc:E«Lfc. 
[0 0 6 5] «M*fls*tttt*) JkjfttTfitTO* 'J X5P 

©l%&© 2 5t:ttSffi* 1 0 0 t L 2 5"CT 1 2 f$fBM& 

««©ttftSEfl:*-c«u, 1 5 %mm<Dmtm-^$>^m 

TE*tAT, 5 0 W^Si^^I^l 
iStt L < A It* © Jc*TE*t x T^J + KE* b fc. 

[0066] mmm.&m &0i©*ii**rtr;wB->- 
jwmj&m&w-mtz&my * )i&±izmz 7 o~ 1 5 0 

/if*TMl/. 1 5 0*CT9 0#®{b£irrf#£ftfc. 

mwrntwimis* e^xmm^ (jis) ©i»a&g§ 
*m©jsaflettifc£i£ (* v ^ft) j is-z-020 

8 CTUfcSIMK^lL. 6 01315© 2 

iiLfcif 1 0 0 umtcio<z>7mm.m (ma ■, g/m 

2 • 2 4 h r s) *■©««, iSfi«*H±a*3 

0 g/m 2 • 2 4 h r s £T0£jSSK<ftt££^L-£:« 

ft£<hW5«*T0WTteE^OT, jSSS<fttt 
*551g/ m 2 -24hrs £S*.S»££-t<0*ft« 

0!»tn?ttE**XTrKI8U-fc. Ilg#tt^3 1~5 0 g 



/m 2 • 2 4 h r s T^^a^^lfi^AT^J^Iw^L 

[0067] (g^->-jnjR) §w:jsan&*ttT 

*lfc^£:frL-TI*lllT«SEU ->-Jl^-f >©Sl*l© 
[0 0 6 8] (-fe^KOBJKK £tf3l**J#Uttf» 

©is©M*tt«T?*ii«*-fe;wfl ->-;Hf «aj**o»* 

[0069] (aaaa^-wwa ;w«&j«tt©#»* 
mxmm^ntzm^m^m-tMznL. m&Mxnfrz 

MH©L£MiI«J£^l. 3 8#JPh, m&CDA a*ti 
2. 4T&&RC4 0 8 7 [f-yV («0 ] ttAtttt£ 
J^SjTiJAL-fcIgs ^®MAn^h7i'h#>KE 
S-3 0 2 [=#flrf* Oft) 88] T»PL, 7n>MJ 

ifi#©^**aMBjWB»fiJ»l#» 6iE*fc«fl|-r*^5 

ifii£© 1 mm«rt#IE#K^**£ftfc^«£S*»-*» 
#**fcB LttH Atf <£> i LTs2#AT. £fc>—;i/tS© 
ifi» 1 . 1 mm$i««ili©SS5Ifci&S# 

[0070] (->-ju«WEis^ttttik) ^jtc^anfc 

ffl-fe;KC*tL, «ai*AP*»6RC4 0 8 7 [fyV 
(*) ] IMSAL- ^-©itAP^Xh^^ h#>h* 
E S- 3 0 2 [H#{t;^ («0 »]' Ti^Pb. 11/^ 
;t*ft«L3t. -tOjatS/^^U*. 85t/RH90% 
©#HMT(C 2 5 OP^W. H 5 0 0R#ra. IWJ 1 , 0 0 0 

mr^n^ntkmm\zm.K)tiiL. ?u> vm\zmwG.& 

©->— ;HS^e.©BEf58T5 0 0 Mmiy.rtlC'll^Mc^.^n 
Si^SEfOT. «*A73&»>'— ;HR5 0 0 m^±(C 
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[0071] mmmtmm i . x#*->®ig ( i > 

^U>"^H- (BSsB^; 2EHG) (t&E) . t 

- ;P 7 x 7 -)R 7 U •> y JI^x-tJI' (B&§2# ; 

t-BPMO (ism) ^ss^fflLfc. 2-gmmx± 

©#«X24fc*MMI^bTtt«T<Ot>©£ft*U&. 2 
^tgttIg)»^X7j?^->mig<»:LTtt, fe»C; 1, 6-^ 

7x/-;UA§«XJi^>Mfl§i:LT«. =#ft4S«JB • 
S8d°p« Tx#5 7^R-140Pj (¥^^» 3 7 
0) , lMkzsx.)WSh • «iB* rxtfn - h l o 0 l j 
(¥^fi9 0 0) , ft •• MA'S rxtfn-hioo 
4j (W»fll4 0 0) *&2frffittex7x 
7-J|/FII#^«tLTIl *H#-f • 
rxtfv*a>8 3 0-Sj PP*5a-^*»3 5 0 

-3 7 0) 2Wf&tt*^k*X:7x/-;l/A^X7tf*- 

~>®mt vT\*Mmzm& ■ m&z rx# h- nst 

- 1 0 0 0J (f^f!4 0 0~4 4 0) ^Mffiffi 

fifciSS • rx# I — h YDCNj (5)f«9 8 7 

0-1 0 0 0) 4Wfigtt7 5/x#*->8tflg£:LT 
ttJMWto£«ift • ffift* rx#h-hYH-4 3 4j 

[0072] 2. mmnitmm (3) »>u*it 

2 0 0j « ; fK»««««T*8&*:-ifc¥^tt : P*H' 
X0. 0 8 Mm) US»;*gly'J*2i:LT<lfi 
ffc#3Sfi • &A« TMU- 1 2 0 j dt^SSKMHSSS; 
T#«>fc— 3fc¥*Ktt ; 3 B 1*-'fXO. 0 7/zm) B§ 
ft ; «H£S!7;P5^-tL/TI8?P*X»fi • ruA 
-5105J SE{b^^><hLT5^S^Mp D p • Sp°p 
^ TCR-ELj (6 3 2. 8 nm$ft«l/- If— figlt 

soa^s^asjsfetJ: o*«>fca«ni«ft*© 5 o % 
m) s-c-n-^nfieffl Lit. ifc^77hflaH47;i'St 

5 ^ ttt. 632. 8n mfcft© U— if-MM^ttftft 
ffiajJEStt-J: 0**fcfi«JO«Ift«36»6*«)fc 5 0 
^STgTO. 1/jm, *09 9%SW2/imffl« 
Sfflr-TVI/S^S/HiftLifc. fLTf©»Ir-7 
;i/5^-C0 1 kgfc*JU T-^Uyy^ne^hW 
h*->->7> (fijfig^SA • 1Sp d p«KBM4 0 3) © 

3 0. 3 g ©fiJ-B-T 1 0 0 "C^H^CTfCiSSMSLTH 

^57 Mfc^tST^S^CD 1 0@($£ h;ux>^sJ 1 
0 0»T?5l3O«£jt^©ft*WttWK*ViTt>. -tOtt* 

ttwsji'y jpf-esK tti»t lt i . 7x©im»« 



+ ->->7>tbT*5J:^2. 4%^7 7HtbTU2, 

[0 0 7 3] 3. fl >>m (6) r-f'Jv'SW 

y*P \>)V h U * b*->->7 > (fl?iffift#»A • BSift*K 
BM4 0 3) ifcfi-f 7y7t- h y*P fcfJP h 'J X 
v>7> (B*O.X^-iUp a p • ftflfcY- 9 0 3 0)* 

[0 0 7 4] 4 . t h*7-/ K »©*t£ttX# 

*->«{fc*9 (2) Jctt, 7yt>i^tF7i?-yK (A 
W§;ADH] £&>f 5^/-;P-X 
#*->7^ hS!«ffittX7|«+2/«{b»J (2) fctt, H 
#{fc3Wn • TC a t - Z - 1 5 J [Itm ; AD 

2] S fcttftOSMBia • iS.S£ r7*+a7-PN-4 
0 J j fcffifflLifc. 

[0 0 7 5] 1 ) Z/Att* U (tK% 

mmn? 'j;i/=fA?»^ ; s i tm&ft) ^x#*->w 

IS«Hj£«f (a) ©£fi£ifjm aWMHAflf. fi&fh » 
W<g&ffi7Ltz2 0 0 0m 1 (Dm-DUyyX^\Z. 2S 
f^ttX#* ->^flg<h LTf77i;-^FiI^yi 
flg (Xtf^D>8 3 0 S -*B#-f >=HMtt* «*) 
SJ) 6 0 0 g, 7i"JMi 2g. v'y^Px^y— ;i/ 
75>lg, h;Kr>5 0 gSriQ*., 2»*»Al/ft!l« 
£1 1 0 t CT5B#raSJS^-arxm^**AbfCo 
■7*7^^7 yui/-h3 5 0 g, ->->*;py ^ ? 'J V- 

N20g. >?h*x;^>-tf>l g, TVtfXy^TMUA 

u-pxhu;n g. RtfTVifx-f v^dxmj;^ 
stssiHgK:9 ottmwstL ^v^ti i o 
©#^t;fri£STa®{b $ n^vmmowimw'EJiy 
■r «^ffiT»fc w*tT«*« o . 0 5m m<Dwmmr 

j^U^rfAlBtt^ (Si) *ti^-K:5MRUfcxji?*->» 

Mffi^ti (a) *f#fc. ft*, ty^-ttattafft 

(SI) ^mmit 37.9 S»% tWW L fz. 

[0 0 7 6] Sfc, X^->MSgM^#I (a) £TBA 

c^ttT*j6fc«««i!7'^'j;i'=fAae : f- (sd © 

IMfcjSUMEtt- 4 2 "C^Ufco 
[0 0 7 7] (-&^J2) ->iJP>^(7)P*Att# l J-7— 
(aHSS->Un>rfAa:iK : f ; S.2) ^*x#=^ 
->m8gffifiK#» (b) S#:*A«. US. 

W\ ^SP«€:«x.fc: 2 0 0 0m 1 ©G30P7'^X=J*ffl 
*L, 2*&06ttX#*->«llS4:UTe^7xy-;PFa 
X#^->l#J8i (Xtfi7P>8 3 0 S -AB*-f>+ftf 
I* («) S) 6 0 0 g, 77U«12g. y/fJl/ 

x^y-;uT5>i g, h;i/x>5 o gSripx.. 
tAL^f. i i ccesNrwsjes-arxaig^sgiA 

Lfco ^tCt FD^Fy77 U I/— h 5 g. y'^T^'J 
k-MOg, 7 , /t'Xl'V7'fD-FiJjH gSrSPx. 
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7 0 < CT3B#WKlS$-arMtr9 OtT 1 PSISJKJSS-B- 

KS^F+fc* ^yMft§yiJn>W B W7 0 g. 
^WXy^fWhO. 3g^jDX.15 0'CTl 

^XCD->Ua>:3\k£l/lTS^b;fct>CD£3 0 0 

gin*. 2 P#rasjs^-a-^a-> u 3 >^AtsK^^- 

CMlfcS 2-&*X#+->«fligffi^ (b) £#fco 

[0078] (b) &ytmtMm<DfttE{tizi& 

fc^&^SffiWu 1. 5 /zm©^1gS->U3>d'A^ 

^ (S2) tim-\zttmLtttf* i smm®.jSM 
(b) <t*jjB^ 0 &&mfr^m\&i*nz>wmwm^ 

U3>^A»jiT (S 2) "&WM«3 0. 0%T£>&„ 

£7c> X#+->^I§fflfife^l (b) JTBAiCiHtT^ 
i6fc»5e^->U3>3 ,, A^^ (S2) 
it- 6 5X:^Lfzo 

C0079] (^mm 3 ) nzmt&r 2 U U ^-«lc 

(PI) ©£fi£jftjm m#3$A«, fflgtK ««E 

fc^Sfix.fc 2 ooomi om-Dny^xaiz-iTj-y 

X^7K4 2 0. 5 g, ^^3>Sl0g, #®S1±^]i 

■^AT&S (tt) ^Ii2p D p© Ml/ 7 ^XSS-Lj © 
2. 6g£j!rax., g^AlW5 7 0t;JT#flJ 
-tffc. l^fi^caLfc^PgT. j!«*J'J r 7ACDl. 2 
g&^*>3:m*<D l 0 g i'}§<»$-&feM^j7jc«?g 1 
1. 2g£iP;t, SSKn-^^T^Ul/— b 5 g £ 
*^;M^*'J l/-h5git HD+ylf/W^^J 
l/-hO. 5 g75^&&^^£— JgisinU 7 0'CT 
2 0^->-F«^^ffo^„ ^©a&t|W|S^#HMT 
\Z. *?-)\>*9W U-b 3 3 9 gi^'JyyJW^^ 
Ul/-h2 0 g£n-X9MI/T£"J U-h40gtl, 
6 -^\=¥^->'J^-JUi^^^^ U U— h 2 g iCD^^E 
-r^->^m*i 6 0 gtcMfBLfc r^I/y 

^xss-lj i. 8g^*-r^7jc^T, mmmz^L 
mjim^zmumTiz 1 mm*s 

tT, 9il%fflIV^y 3 >gi (Em 

-1) £t#fc„ f©Em- 1X"7;1/->3>^CD1, 0 

o o g^mm^m^zmfx. o. 1 xuT^^m 

*$3 8 8 g»fc. 

[0 0 8 0] Em- 1 S^eflWftfC^WXiMR 

6fffl-*¥^fi : P*'f XSJftfc&IS*, 1 7 0 nm 

(0. 17<tm) Tftofc. KWfcjft7iMJ;l'# , JV— 
W&T (Pi) o«ai«flEJ&»ctt± ; Eyv-4«ti5«»* 
^*£14*y V— CD#WJ£stST*L0. 5fi»%CD$fc^*i 



(pi) <Dmt&umiz8 Q°cx$>-itz<, 

[0 0 8 1] team 4 ) 'J v-HftSt^ ( P 

2) ©^j&atjm sM*i»A*. ja«th. mm^m^* 

mX.tz2 0 0 0ml ©raoP7^X3iC-r^->^7K4 
2 0. 5g, 1 4%T>^X77J<1 . 5g, X^T'J;U 

0 CD# ij X5 1 U > X U 3 —jhe / ^ ^H-ril't / ^ 

2. 6g^5)i5ilTO7>fi3, 10 0©7K^tt# 
UV-0 5 0S«X**tt6 g£iDX.. ii^iALS: 

#e 7 ot;£T#ia£-a-/t. ras^irigL^apgT, 

4, 4' -TXbfX (4-~>7Jffimm) CDlg£6 0 
t:<ZW:*>3aft*© 1 0 glc»#3 1 
lgfcin*., £<=>{Cn-X5 : -;y7 / 7'Jl'-b2. 5gt 
^JM^UU— H2. 5gtkFD*yxf;W^ 

£"j u- h o. 3 ga>s&sfifc*£— lesainu 7 o 
"CT2 o^ffl->-Fa^5rffo7c:o t<D$>tmm.^mm 

M~f\z, T^'JnxhU;P5 g<hx^l/>l gt^W 
^^77 ij 1/-H3 3 2 gt^'J S^JM^U l*~h4 
0gtn-^;i/7i"Jl/-h2Ogtl, 4-f h5 
/^l^v:*— JUv^^'J H 3 gtco&g-^/v 
-$t£> -f^->32^7Kl 6 0 gtcMiaLfeT^XTTK 

ITi: mPB^/v-l^^^tt, H^3 
9. 2ll%©IV^y3>iS (Em- 2) Srftfc 
^0Em-2IV^i/ 3 >^ffll, 0 0 0 g£iR»^; 
*»K*»W~C, 0. l*£AT©**HrtrS#»5fc*iS*IC 
M#'JV-»f (P 2) *#*£3 8 0 g*Sfc. & 

Em- 2 wwKc^itr^faat^-jfcw 

IStf-iM'.XSjRft&te*, 290nm(0. 29m m) 
TfeofCo »WbS7i"JJI/#Uv-«ia ; ? (P2) CD 

^frit^TSLO. 7fi«a6©«3B«ae*«P^t>OT* 

l*JMIWbjft7 * U >>y* U v-SSfe^ ( P 2 ) (Dmt&M 

[0 0 8 2 r (it^fig^J 1 ) {£«J<bja7^ u U V 
-WS^ (QD O^^aimi. m#:^A«. fflJUW-. 
«»St^Sl^?:fiixfc2 0 0 0ml COGBO P 7 3 CM 
^->S^7K4 2 0.. 5g. <^3>fl0g, 
3d <h l/T7f+;i/y7i x JUX-^U^X^^ * >K^" 
h'J^ATSS («0 ^3E«lift© ^1/.;^XSS- 
Lj ©2. 5g^iJPA, ?S3R*i»AL!fe**5 7 0"C*T 

isia^tcitLfcapg-e, 2, 2' -77f 

X [2-y^;i/-N- (2-kKn+yif^) Xd tf 
^•>7S K] CO 1 g^r-f ^->32^tKC0 1 0 g 
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U— h 1 Ogi/^M^i"J l/-MOgthKn+ 
->x^Jl/^^^ U lx-h 1 gj&*&fc«>ig'&}S£— J6S6iQ 
U 7 0tT3 O^IWiz-Fa^Sffofc. ^©££1^1 
SS^HMTtC. ^5 L ;U^^^'JU-h2 1 0 gt^U 

150gtl, 6-^>->'t-;l'y^i'i' l Jl/-h 
5 gt<DM& : ES'?-m&'1 6 0 gfCMie 

Vtc Kl/ 7 ^XSS-Lj 2g^WT5*«KT, 

££S£*S;*tirT. IM3 9. 5a«%<OXVJl/-> 3 > 
i^M (Em- 4) ^OEm-3I-7Jl/y 3 >i 
m<Dl, 0 0 0 g£#ttfti»8&K:jW*T. 0. 14%© 
Sft*«Cfllj5aM6W9 4 5'C©4£4Mt,&7' 
* U U (Q 1 ) 3 8 7 g £f»fc. 

[0 0 8 3] A*, Q 1 *WfWM«MfcT— Jfe*HBte 
T<o«*SK ; ?lMX*#«>;fclS*, 0. 2wm-Ca5o 
7c, £7c, *<D«WFM7>r;Pii,*fflt»fcTBAfl!f«A»6 
ttfiftM7i"J)HS'J7HSSf (Ql) ©tMb£fi 

[0 0 8 4] (hm^j i ) mwx.m-i/ffimT&z>? v 

V-)VS#5y9mx.tf*r$'&m 1"X*I — h YD C 
Nj ©2 0«£*«ttX#*HHir?** t -BPMG 
©2 0»T»ibfc«i:. SC. *ttX#*->«KT* 

stfy^xy-^FSxtf+HMIB rxe^D>8 3 0 

Sj ©6 0SB. ^OUBfr&fflO. 0 5nm<D$mffiM7 
{rVJUMMB* (SI) *«%-fc4H»Lfcx#+->«f 
mUMb (a) ©4 6g&, «ffittx#*->«fldWtbT 
ADH©15SB, ^{Eit^J^LTN-^Tyx^;!/- 

2-x^;i/-4-^^;u-r5^/-;u©o. 2 SB, 

TCR-ELJ ©2 SB. *S5tSlS' 1 J;*7 2©ia&, 
iSS7iRtO10. 8g&, SM*7i"J;^Uv 
(PI) ©1 0SE, V^ft7fi«l3 u<r>ti)v-r 
rtVy97Jfo<t>zm, y7>*77U>^JKBM4 0 

\z 3 *n-^Ti#IRH*« 5 m£TFK:&* ^T^M 

ffifigti (ei) tt**«ir;pffl->-;u«i!a^« 

(El) tt, -#^4>IC*»¥£pT2. 5(@©X^+-> 
S4tt5l#=iryii^ S7«C 0 ^©^W»<t LT 6 
9. 3%. ^WJ-7-aS[ftWM8. 7%, 
««EK»l^r«a*6. 9%. Mte7i/UM'JV 

i%. ?t«Ettx^->®{k»m*S7. 5%, jgffcOgii 
#J^»0.. 1%. 9y^^fil. 5%<h/^e>& 
So 7«£*>, ES!tt*W-K«t*2 5t:fi)»HttdE«t3 0-4 
OPa • sT&o7c. »ft«*-feJI/ffl->-;l/*«aj««l 
(El) ajff]K£%ttttlkltt& J&ttfe*MttiUM6*. 

SIS»tt^a*it:*Lfc. ^ftg^-fejuffli'-;!/ 

ttttJftM (El) © 1 0 OgClC^U ^5(im©^J7 



ffl^J7Xlfi («T©fS«Ttt¥{C I TOS^tD?^) 
1 M£ii7c 0 1 -f >5Hj-f X±Tfe&€- 1 ©-&W-4 
is;P^£fc*/1*->£X*U->fWJU *a^J0. 5 
mm, JS*-*92 0~2 2 (im*545 I TO^IS^ft 
feo to*. 8 0*C«UWej»«T8 4MBai«t. *t(~7j: 
3-<t*SiJ© I TOSSSSt, ttB-&to-&«K:. :7V X 
JEE0. 0 3MPa/cm 2 , 1 8 OX,/ 4ft(»Wm®M 

S*«T!a:*»'&->-JPK»*10|Hl«IDjgL^«gLfc. 

->-;u^-r>©SLn«i-y->^t>«<, ma©^« 
immm. 1 2 ot;/3i$na:/uv->*-*y#-Kifc 

L7co »6nfc-t;i/*fflt»Tfrr3fc>'-;H)8DIB^tttt 
^©ngmttS- 1 tC^Lfc. 

[0085] mmm 2 > 1 k»v»t» mmuk 

T^'JJ^Uv-«^ (PI) fc#*.TSfllWb&T* 
U;W«U7-«8[f <P2) ©H»£LfcmttP«K 
UT«18^t;Pffly-JW«#l (E2) ffic 
ft«Srfe^ffl>'— ;Htftrit<» (E2) tt, -^4" tea 
»WC2. 5fflOX#+5/2£Sirr*X#*S^»i&6» 
&&D-t©^T«4:UT6 9. 3%, ^«#U7-t 
*sH^WSa*8. 7%, ««l«3t*^W»^6. 9 

5>*iy7V> tmtsnmifi 1 % , if ffittxtf* 5/ffi<b 

aM#*»7. 5%, «Mt{EiIJW#W«0. 1%, >7^i7 
X^T*1. SXhfrZtt&o 7j:*J, ESM^fHci-S 
2 51C&)JIIBHdEftf3 0~4 0 P a • s T&o7co i&iS^ 

5Hr;i/ffl^-ju«»«* (E2) <D&mt%.&.w*m 

b7c. *ftS^-fe;Uffl->-JW«J*» (E2) ©10 0 
aiSlcttU SffStfmO^RyiJAX^- ©3gB 

T'«^fC I TOUffitP?^) 1 *«S7c 0H>f 

d^U— >ai#JL, ffi#90. 5mm, f^2 0~2 2« 
mi>6ftSITOS«Sft&. *®«. 8 Ot^B^i 
mX'l 5»Mffi«lC *#fc&*^*SiJO 1 TOIS^i 
it, iiLm^tiitmiZ. -9 8 0^ hnXtDV, 1 5 0 

tMfc 1 5 or*P^--7'>4'T8 0MlbT^5* 
«fl:SS«lS*«T«c*»^->— JPK»*lO|Hlll»3iIL 



(18) 
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■r^TODy hTJBjfipJfl6T?*ofc. ^li-C. frfe;W4 
ffl-*rC«»f«, -t;KO<S^5l*«d3&«LK»l8*. 12 
0 *c / 3 Pel ~f V v i/ \ - V v ti -KMttoir )lo < £ 

[0 0 8 6] (3IS6#J 3 ) 0®xtf*->«fflgT&3 h U 

7xy-;n^>aixji«*->»K • =#ft*a»& rx 

#=-y^VG3 1 0 lj ©1 0g|5i:@^©xtfa— hE 
P-1001O23^, iZ#Kfc&<D®M £ t 

T^;Hrnv;i/^tx^-;Hrny;p^©aMJtl : l 
x^xy-;PF^x#+->®8& rxtf^p>8 3 0 Sj 

©4 0W, ««7S/X#*->»|& Tx#h-hYH- 
4 3 4j © 1 6ffi. fWft^ 1 . 5 u mtiDfR&ttS! 
J/ij3>^tfif (S2) ^-tC^MLfcX^^^ 
WffittJG&ib (b) ©4 2g|5. jtWEttx#*->«ftSBtb 
TADH© 1 3SP. ^{Eil^JtbTS-p-^PD^ 
xx;p-i, l-i?/f*R*0 1. 6», BMt^*> 
rCR-ELj *ISffl5/iJ*2 0 1«, ^77 

Hb«tt7;WS^-Ol 2. 4ffi, ffftftA7'?UJI'#y 
(P3) ©1435. KBM4 0 3©lg&. ffc 
ffcjflU 1 0'Ctja»MO7^7>'t-ho7'7ya7 

JM*ffiu£#> (E3) raft***;^^— ;w«a 

j$4fe (E3) tt. -»Wi:li¥fl2. 2{0©x#* 

9. 2%. :?A^U7-HRtt?£*ff:#*6. 3%. *S 
«K3te«rti*#«*«7. 2%. »t<W7*'JMU7 

o. 5%. jWEttx^+^wisiw^rae. 5%, 

{Sift^J#*»0. 8%. HHttS*BlO%. >7-y^7.^ 
«2. 5 &*, Effl«flEW-K«tS 2 5 

■CUJ»«ift^5 5~6 0 P a • sT&ofc. ifcl&^Srfe 
^ii^tflftjai (E3) ©Jfr«E££tettlM&*. . 

«MSarfeJl/IB->-^t«aijE«l <E3) ©10 OBIZM 
— >TOJU iM*<J 0 . 5mm, P^2 0-2 2 /im* 

s«c5 1 Toa«*»fc. t©«, 9oic»wa»s-e 

2 0^iU ttlcftS-^giJ© I TO»££Sil-fr, ^ 
^&fc>-fc»ig»C, T^XEEO. 0 5MPa/cm 2 , 15 



l£. 1 5 0'Clin^-^>4'T8 oftttsntx.n& 

#-feJPttffl* fc«J»r«, -fe 
;U©<Stf§l*il#Uttl!Mg*. 1 2 0 < C/3P#RB7'l/ 
-KttftO-t^CD < £ tf§ I gffftt LIS®* 

MX. ffe.tifc-fe^©^-;!/*-®^^^©*^^- 

©ifgjgttg?- 1 Kl^LJt. 
[0 0 8 7] (HJg^J 4 ) 3 fc*HT, ^;Hr 

n y jpy i x^/Hs DVA-^Sft* ^-&^J© 2 0 SB 
C#*.T. RjfcteWRfllfcLT. 1, 6 — 'V*-*f->S?:fr 
— ^v^'JfS^I/X— ^©2 OWiU Sfc7^y> 
t-HD7 P 7>'a7yf705»:fx.T, n&ft*8 5 
< C©^L- ; <"r^Pi"JX3"J > r 7>y^X©5g5tLfcW 
fl.f4£<|W|t£KLT. ;i/»ttd&» (E4) &m 

msk'>-jvtmam (E4) «. -th^ks 

^*»j5«6. 3%. mm93tm%mmmtf7 . 2%. 
a«ftj«7 ^ u u v-ae?^iri*5 7 % , -> 9 > 
ft v zfv >tm$mmtfi 0 . 5 %: mfflLx&^wk 
^j##»6. 5%, BMbflgiism^rao. 8%, y^ 

X#W»2. 5%, ES«S« 
W-tCJ;S2 5"ClO»!ttfl[*«6 0~7 0 P a • sTfeo 

fc. ^ft**ir;uffl->-;p«ffi^ (E4) ©flf«^ 

fflg*t;Hy-Wa««l (E4) 
©100gB(3*fL, 5 M mO^y 'J * X^-* 

-©3gS£R-&U +»ii^LT#fcajS«^, *r. 
SBJttffiirgBl^KMa^nfc: I TOa^fc, 1 
0 l-r >^-y--fX±T&&«-io^M-4't;k6^*s/'« 
^->$rX^U->TOJL^ 46*9 0. 5mm. W^m2 
0-22 (im*eS5 I TOSS5#fc. ^©t^. 9 5 

, c^®^jisi§Ti 5iMfMaa«. *ftc^s^^gij© i t 

OStS^*i±> yi/XffiO. 0 5MP 

a / c m 2 , l7 0t/5 »<DH!H***^UX JPJKD5SC 
IC=t^>^*^. Midi 5 0tMt-7>+T8 0». 

*®^xa*iiST^^'&->-;i/t^*ioiHi«|i9jiL* 
Ul/fc. ^-©^*. ->-;i/Kii?a©^^tCcfc^->-;u^ 

*fcflj»fa, ■t;Ko<a^5i*«3Wbtt»iii8«. 120 

°C/ 3 B#P^ y V v is r - 5 *j t> -Umk<DM)\><D <2Zfi 



* 



(19) *5fI«2O01-1OO224 



[0088] mMmsmw,v>hi)xyx.;-)v*5>> 

MH5 7 4j ©3 OgP^MttX^-XSflgT^S 1, 6 
-^-y->v4--;U^^U ->y^X-rJKD2 7^tC}S 

rx#5-yi7R-140Pj ©4 28B, )Stt7S/I 
#*->fflSg • ftS^aSfS 5 ts Xtf^ -> E L M - 
1 0 0 J © 3 8 gR> 0 . OZu m<Dmt& 

U&fr- 4 0 t;CDT y* U ;UrfA^n Tffi h LTrt&btfc 

{t*a«/0U i o^©/^ ^^7^ u u- h->x;ngi? 
^lc^$-i±fcH*-fef^->S.Pp-S3p a p=S r-tf^->F-3 
5 U ©1 935, ?tffittx^->5M^JtLTAD 1© 

8 0(5, C a t -Z- 1 5©6gB. Ti? tf >^© 2 g£, * 
5£S->U;*7 2©3g5> tfyy blk^&T)l5.j-<Dl 8 
SB. ->5>*^^ , J>y'^JKBM4 0 3CDlgE, HY- 

9 0 3 0©3gB, MtC^*«©^;^A*«7>yi7X2SB 

^h>5+-y— T^ffi^b. ^{C3*n 
-;l^H#:fm75* 5 # m^TtCft^ST^MU SS&tl 
^X^?a5!lSLT^*^-fe^ffl->-;Wffi^ (E 

5) ^al**-tr;Uffl->-;Wffl^#; (E5) 

X#^v-»Ig^e,^D^-<7)^««i:LT7 5. 5%, rf 

u ^-aaa^M** 4. 75%, mmmmm 
ismmrf 10. 5 % . ^t>:^T y- u u ^-iRifrf 

4. 75%, y7>*77"U> ^J"^W»# 2 

%. «ffl4x#*->®«^r»i 1%, mitfemmx* 

60~70Pa-s T'&ifzo ~>— 
)im®.l8M (E5) ©^^ttlS^mimft^tt 

irJWBv-;Wffl/&f3 (E5) 01 OOgBKttU 
5 nm(Di1y7,Mmm^— 9— ©5g&£SE^U 

*lfcil£i|-kJW8 # U X5 1 1/ >^ 1/ 7 5> 1/- h 7^ X? y 
(^TWlBttT«*tC I TO-?7Z.^y?mW.t 
of .80 lc, 1 StRlSfc D 1 -f X±T&*§ 1 © 

0. 5mm, Jpi$M$2 0~2 2 Mmii^fj:5 I TO^ 
X^y^SfiSSfc. ^Ol8 5tT2 0»iPMl 
«, ttKfcS^SS'J© I TOy^Xf-yfSfi^St, 
ffi«-&*J-&«C TTVTJIO. 0 2 MP a/cm 2 , 1 
1 Ot/l 2 0«-©3»^UX*P«S*S:»C«t*2|clK<bbT 
3ttSS5^i'-;PK»SrlO|Hl«OjgU*KLfc. ^©SiS 

->-;uMffl^©»±tc:cts->-^^«iit>y;i/fc 

©<S^5l€r*J*«LttlMS«, 8 0*CiB*S«5«rl1B« 



[0 0 8 9] i ) mmm 1 ksbh^t, #;p9-a* 
-ivttuimi (fi) i£ii^-fc;uffl->- 

;Htt&J*» (Fl) f4ES!ttSEW-»C«ta«I»3«iflS«*2 8 
~3 5Pa- stgofc, «ft^-b;Pffl->-;Wi(BJ* 
« (Fl) ©»i5^tt6t®iiiS*t^#fP^ttM^* 

-JW««I (Fl) ©lOOWKttU i3 5jxmO 

ommz. i o i -f >?mm x±T£££- 1 © 

0. 5mm, &&-g)2 0~2 2 /im*^S5 I 
*t#fco ^©&, 8 0 < C!?fcJSi£*£Sre2 0^MS«lC*f 
K**^*8'J©I TO*«***. feS^-fr^fC, y 
UXffiO. 0 3 MP a/cm 2 , 1 8 0*0/ 5 ft<Dnm 

&mzfu7>mmtt\z&2>ffi%m&, mzi 5 ox:mm 

iz£%> >- j^^mm^-jiy-x >©sLti«^< 

<Kmm<Dmmz&- 1 \zmht^ 
[0090] (itmn 2 ) mM.&\ 3 tc^^r, 7 ^ y -> 

m^ttfrm^-MmtfLM (F2) ^in^Lfco « 

JWt*^ffl^-;PtttW6* (F2) «E^SW{CJ; 
S*U»3*5^6 0~7 0 P a • sT&ofco ^S**ir 

(F2) <Dfrm&femmi&&£m 

^H^-ir;i/ffl->-;i/Wffi^ (F2) oioo»t» 
L, 5 um<DfiyZ9sm&X'<— 9— ©5gf^BB-& 

mmmtEtitc i Tosst, 1 mw.^fz d i -f >5f+m- 

->TOJL, ifs^O. 5mm, f^2 0~2 2»mA> 

i tosk^^co ^©tt, 8 ccjiftaMeftST 

m^t)i±WZ. T'l/T.EEO. 03MPa/cm 2 , 17 

ot/4»opM#«*yuxini«!k^riCtc«fc*(E»#«. 
It 1 5 o < c*n^-y>4 j T8 0^*Bg{bS-&T^S 
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